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(54) DISK CACHE INPUT/OUTPUT CONTROL SYSTEM 

(57) Abstract: 

PURPOSE: To transfer data between a cache memory 
and a host processor without waiting for the 
destage end of a slot in the destage when an 
input/output request is generated from the host 
processor to the slot. 

CONSTITUTION: This disk cache input/output control 
system is provided to request access from a 
high-order channel parallel to the destage even 
when a slot 36a in a cache memory 36 containing 
data, to which the access is requested from the 
high-order channel, is under destaging by setting 
slot managing information 1 storage part-3 storage 
part 32b4-32b6 concerning the destage to a slot 
managing table 32b2 in a cache directory 32b. 
Therefore, since data can be transferred between 
.the host processor and the cache memory without 
waiting for the destage end, the throughput of the 
system can be prevented from being lowered. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has cache memory with two or more slots holding the counterpart of the data stored in the 
rotation mold store. In the disk cache equipment which answers using the data currently held at said 
cache memory on the occasion of activation of the input/output instruction to said rotation mold store 
given from a host processor The 1st transfer control means which performs data transfer between said 
cache memory and said host processors, The 2nd transfer control means which performs data transfer 
between said cache memory and said rotation mold store, A storage means to correspond to each slot of 
said cache memory, and to store the management information about each corresponding slot, Write said 
management information in said storage means, and said management information stored in said storage 
means at the time of activation of said input/output instruction is referred to. It judges whether it is data 
with which the data stored in the corresponding slot do not bar the writing to said rotation mold store by 
said 2nd transfer control means. It is the disk cache input/output control system characterized by having 
the processor which publishes the command for transfer control to said 1st transfer control means about 
the data which do not bar writing. 

[Claim 2] In the disk cache input/output control system of the claim 1 above-mentioned publication, said 
management information corresponding to each slot of said cache memory The data stored in each 
corresponding slot are written in said rotation mold store (DESUTEJI processing). Whether it is under 
****** The data stored in which record in a correspondence slot and in the inside of DESUTEJI And 
disk cache input/output control system characterized by being the information on whether writing was 
performed by activation of said input/output instruction into DESUTEJI in the data stored in the 
correspondence slot at said data. 

[Claim 3] When the data to the write instruction given from said host processor exist in said cache 
memory in the disk cache input/output control system of the claim 2 above-mentioned publication Said 
management information stored in said storage means by said processor is read. Even if it judges 
whether it is among DESUTEJI from said cache memory to said rotation mold store about said data by 
this management information and said 2nd transfer control means is DESUTEJI [ from said cache 
memory to said rotation mold store ] processing About the data with which DESUTEJI processing was 
ended, it writes in to said data in said cache memory immediately. Disk cache input/output control 
system characterized by reporting write-in termination to said host processor after storing in said 
management information the information that it wrote in to said data in said cache memory during 
DESUTEJI processing. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention is applied to the disk cache input/output control system in the 

disk subsystem in an information processor, and relates to an effective technique. 

[0002] 

[Description of the Prior Art] In information processing system, a central processing unit has the 
high-speed primary storage which consists of semiconductor memory, and the processing speed is 
improving remarkably in recent years. Using the magnetic disk drive which is a kind of a rotation mold 
store as extemal storage on the other hand is known. 

[0003] By the way, the magnetic disk drive has structure which piled up the record disk (this is called a 
magnetic disk) of two or more sheets. As a field which records data, on a concentric circle, two or more 
trucks are formed and two or more records are stored on each magnetic disk at one truck. The truck 
which is in the equal distance from on the revolving shaft of a magnetic disk is perpendicularly located 
in a line by only the number of sheets of a disk. This set is called the cylinder. 

[0004] If a cylinder number, a track number, and a record number are specified when accessing data The 
magnetic head attached on the field of each magnetic disk a predetermined driving gear Make it move in 
the direction of a path of a magnetic disk, and the record of positioning and the purpose is recorded on 
the truck of arbitration. Or when the field on the truck concemed where a record should be recorded 
passes directly imder the magnetic head by rotation of a magnetic disk, the writing of read-out or a 
record is performed for the target record. 

[0005] Therefore, mechanical movements, such as rotational delay until the record of the purpose on the 
seek operation which moves the magnetic head to the target truck, or the truck concemed passes directly 
under the magnetic head, will intervene. Since it is large as compared with the processing time of a 
central processing unit, the time amount which such mechanical movement takes is one factor in which 
the I/O time of the data from a magnetic disk presses down the engine performance of information 
processing system. 

[0006] The so-called disk cache technique it was made to answer using the data which arrange the cache 
memory which consists of semiconductor memory, copy beforehand the high data of possibiUty that I/O 
will be required from a host-processor side to cache memory from the magnetic disk drive, and are 
copied as much as possible for the data transfer path between a host processor and a magnetic disk drive 
by the cache memory concemed to the input/output request from a host-processor side that it should 
avoid above un-arranging is used. Thereby, the target data are transmitted between cache memory and a 
host processor, the mechanical movement to a magnetic disk drive of them is lost, and the high-speed 
response of them is attained. 

[0007] Generally, with a disk cache technique, if the target record exists in cache memory to the input 
instruction from a host processor, data transfer will be performed from cache memory to a host 
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processor, and improvement in the speed of a response will be attained. 
i [0008] On the other hand, to the output instruction from a host processor, there are two kinds of arts 
called a write-through mold disk cache and a light after mold disk cache. 

[0009] In a write-through mold disk cache, since cache memory is volatility, the output data transmitted 
from a host processor write in both cache memory and a magnetic disk drive, and prevent the data loss at 
the time of power-source cutoff etc. For this reason, the mechanical movement to a magnetic disk drive 
intervenes, and improvement in the speed of a response cannot be attained. 

[0010] On the other hand, by the light after mold disk cache, the im-volatilizing-ized device other than 
cache memory is provided, and when the write-in data transmitted from a host processor are written in 
both cache memory and an un-volatilizing-ized device, they report write-in termination to a host 
processor, for example, as indicated by JP,59-220856,A etc. Since write-in data are backed up in the 
un-volatilizing-ized device, the data guarantees at the time of power-source cutoff etc. can be offered, 
the mechanical movement to a magnetic disk drive does not intervene at the time of writing, but they can 
attain improvement in the speed of a response. 

[001 1] Now, with a disk cache technique, although the probability for the data of a hit and the purpose to 
exist in cache memory that the target data exist in cache memory is called a hit ratio, in order to make [ 
many / as possible ] the rate of the data transfer between cache memory and a host processor, it is 
required to enlarge a hit ratio. 

[0012] The LRU (Least Recently Used) algorithm is widely known as an algorithm which chooses the 
data which should be stored in cache memory. It thinks that possibility of a LRU algorithm that the data 
accessed most recently will continue to be accessed is high, is more long, and is the algorithm which it is 
going to stop in cache memory. 

[0013] Therefore, when the data demanded from the host processor do not exist in cache memory (this is 
called a mistake), some whole trucks or the whole truck containing the data is copied to cache memory 
from a magnetic disk drive (this is called a staging). When it is going to carry out a staging and there is 
no free area into cache memory, by the LRU algorithm, the data accessed in the oldest past think that 
possibility of being accessed is the lowest, cancel out of cache memory, and newly perform a staging to 
this field from now on. 

[0014] By the way, in the light after mold disk cache which stores the counterpart of data also in an 
un-volatilizing-ized device at cache memory and coincidence in order to prevent loss of write-in data at 
the time of failures, such as emergency interruption of service, since an xm-volatilizing-ized device is 
small capacity, data are copied to a magnetic disk drive at any time from cache memory so that it may 
not overflow with write-in data (this is called DESUTEJI). The data [ DESUTEJI / data ] are canceled 
from an un-volatilizing-ized device. DESUTEJI [ disk storage control / disk storage control uses idle 
time and / the whole truck containing the lowest data of possibility of being accessed by the 
above-mentioned LRU algorithm from now on, or two or more trucks near the truck concerned ] at any 
time. Or DESUTEJI [ above-mentioned DESUTEJI / it does not catch up, and / the truck containing the 
write-in data concerned, and two or more trucks in the near ] when the write-in data more than a certain 
constant rate are already stored and it may be full of an un-volatilizing-ized device when there is a 
demand of thq writing from a host processor and it is going to write write-in data in cache memory and 
an un-volatilizing-ized device. 

[0015] Thus, DESUTEJI [ with disk storage control / it is managed efficiently and / the written-in data / 
cache memory / a magnetic disk drive ] at any time so that the un-volatilizing-ized device of small 
capacity may not overflow with write-in data. Moreover, it is also possible to perform DESUTEJI 
positively with the direct instruction from a host processor. 
[0016] 

[Problem(s) to be Solved by the Invention] Although cache memory consists of two or more entries (this 
entry is called a slot) and the data for one truck of a magnetic disk drive are stored in each entry with the 
above conventional techniques, when input/output instruction is published from a host processor and the 
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truck (slot) containing the data concerned copied in cache memory is among DESUTEJI, the slot 
i concerned becomes under use (it is called slot BUD). For this reason, the input/output instruction from a 
host processor will be kept waiting until DESUTEJI of the slot concemed is completed. In spite of the 
target data existing in cache memory (hit), the data transfer between cache memory and a host processor 
will be kept waiting by DESUTEJI, and there was a problem that the availabiUty of a system throughput 
(the amount of data transfer per unit time amount) and a data transfer path fell. 
[0017] Then, the purpose of this invention is to offer the input/output control technique which makes 
possible data transfer between cache memory and a host processor, even if the slot of the cache memory 
containing the data which had input/output request from the host processor is among DESUTEJI, in 
order to prevent the fall of a throughput, and the fall of the availability of a data transfer path. 
[0018] The other purposes and the new description will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0019] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0020] namely, in the disk cache input/output control system which becomes this invention The cache 
memory which holds the copy of data delivered and received among both between a host processor and a 
magnetic disk drive, especially a light after mold disk cache (by the data write request published from a 
host processor) The cache memory which performs to asynchronous actuation which stores in cache 
memory the write-in data which should be written in a magnetic disk drive, and actuation written in a 
magnetic disk drive from the cache memory concemed is prepared. Activation of the input/output 
instruction published from a host processor is faced. It is the information processing system it was made 
to answer as much as possible using the data currently held at cache memory. The slot management 
information concerning DESUTEJI to each slot in cache memory, 1. — the slot concemed — the inside of 
DESUTEJI ****** - 2. - the slot concemed at the time in DESUTEJI which record of the slot 
concemed ~ the inside of DESUTEJI, or 3. ~ in DESUTEJI the slot concemed When a means to 
memorize whether it wrote in the slot concemed is established and input/output request is published 
from a host processor, even if the slot containing the target data is among DESUTEJI The input/output 
request concemed is received and it makes it possible to perform a host processor, the data transfer 
between cache memory, and DESUTEJI to juxtaposition. 
[0021] 

[Function] as the slot management information 1 of the above-mentioned when DESUTEJI occurs, for 
example to the slot in cache memory according to the disk cache input/output control system of 
above-mentioned this invention - " - the information [ slot / concemed ] "in DESUTEJI is memorized. 
And in case DESUTEJI [ the record currently held in the slot concemed ] one by one, the nxmiber of the 
record which starts DESUTEJI is memorized as the above-mentioned slot management information 2. 
When input/output request is published from a host processor, the demand concemed judges a read-out 
demand or a write request. It is a read-out demand, and when the target data exist in cache memory, the 
above-mentioned slot management information 1 investigates whether it is among DESUTEJI about the 
slot containing the target data, and even if it is among DESUTEJI, the target data are immediately 
transmitted to a host processor from cache memory. 

[0022] On the other hand, the input/output request from a host processor is a write request, and it 
investigates whether it is among DESUTEJI about the slot which contains the target data by the slot 
management information 1 like [ when the target data exist in cache memory ] the case of an 
above-mentioned read-out demand, and in being among DESUTEJI, the above-mentioned slot 
management information 2 investigates the record number within the slot in current DESUTEJI. If 
DESUTEJI of the record containing the target data is completed, immediately, the data from a host 
processor will be copied to the record of the purpose within the slot concemed, the record concemed will 
be copied also to a writing and un-volatilizing-ized device, and write-in termination will be reported to a 
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host processor. To coincidence, what "was written in the slot concerned into DESUTEJI in the slot 
^ concerned" is memorized as the above-mentioned slot management information 3. This prevents that the 
slot concemed is canceled from an un-volatilizing-ized device after DESUTEJI completion of the slot 
concerned. 

[0023] hi addition, the information memorized by the three above-mentioned slot management 
information shall be reset after DESUTEJI completion. 

[0024] When input/output request is published from a host processor by doing in this way, even if the 
slot in the cache memory containing the target data is among DESUTEJI In the time of the write request 
to the read-out demand and the record which DESUTEJI has already ended from high order equipment 
In parallel to cache memory and DESUTEJI performed using the low order pass which is a data transfer 
. path between magnetic disk drives, data transfer using the high order pass which is a data transfer path 
between cache memory and a host processor can be performed. For this reason, a data transfer path is 
used effectively, without the data transfer between a host processor and cache memory waiting for 
DESUTEJI termination, it performs immediately and a system throughput improves. 
[0025] 

[Example] Hereafter, an example of the disk cache input/output control system which is one example of 
this invention is explained to a detail, referring to a drawing. 

[0026] Drawing 1 is the block diagram showing an example of the whole configuration of the 
information processing system with which disk cache input/output control of this invention is carried 
out. 

[0027] As shown in drawing 1 , the information processing system with which disk cache input/output 
control of this example is carried out consists of central processing units la and lb, channel 2a, 2b, light 
after mold disk cache equipment 3, the magnetic-disk contact 4 and two or more magnetic disk drives 5, 
the high order pass 6, and the low order pass 7. 

[0028] Channel 2a and 2b control the command between central processing units la and lb and hght 
after mold disk cache equipment 3, and transfer of data. 

[0029] By the command of light after mold disk cache equipment 3, the magnetic-disk contact 4 chooses 
suitably two or more magnetic disk drives 5 of a subordinate, and operates connecting with the light after 
mold disk controller concemed etc. 

[0030] A magnetic disk .drive 5 is external storage which records / reproduces said channel 2a and the 
data which are delivered and received between 2bs through light after mold disk cache equipment 3 and 
the magnetic-disk contact 4. 

[0031] The high order pass 6 has connected channel 2a, 2b, and light after mold disk cache equipment 3, 
and data transfer between channel 2a, 2b, and light after mold disk cache equipment 3 is performed 
through this pass. 

[0032] the low order pass 7 ~ light after mold disk cache equipment 3 and the magnetic-disk contact 4 — 
connecting --**** - this pass - minding - ** - data transfer between light after mold disk cache 
equipment 3 and the magnetic-disk contact 4 is performed. 

[0033] Drawing 2 is the block diagram showing an example of the detailed configuration of the Hght 
after mold disk cache equipment 3 of drawing 1 . 

[0034] Light after mold disk cache equipment 3 consists of a microprocessor 3 1, a control memory 32, 
the data transfer control circuit 33, the transfer control circuit 34 for a channel, the transfer control 
circuit 35 for a disk, cache memory 36, and the un-volatilizing-ized device 37, as shown in drawing 2 . 
[0035] A microprocessor 31 controls the light after mold disk cache control unit 3 whole. The control 
memory 32 stores micro program 32a and cache directory 32b. 

[0036] The data transfer control circuit 33 controls the data transfer between channel 2a, 2b, and a 
magnetic disk drive 5, taking the synchronization with the transfer control circuit 34 for a channel, and 
the transfer control circuit 35 for a disk. 

[0037] The transfer control circuit 34 for a channel controls transfer of the command between channel 2a 



4 of 8 



10/1 1/2004 8:20 AM 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 

and 2b, data, etc., and the transfer control circuit 35 for a disk controls transfer of the command between 
t magnetic disk drives 5, data, etc. 

[0038] The cache memory section 36 consists of volatile semiconductor memory, and usually has two or 
more slot 36a. The counterpart of the data for one truck currently recorded on the magnetic disk drive 5 
is stored in each slot 36a. 

[0039] On the other hand, the un-volatilizing-ized device 37 is for consisting of semiconductor memory 
of a non-volatile etc., holding write-in data certainly also at the time of failures, such as emergency 
interruption of service, and securing the dependability of the write-in data concemed in order to 
guarantee writing data in a magnetic disk drive 5 certainly. 

[0040] Directory memory 32b in the control memory 32 of drawing 2 consists of the slot managed table 
32b 1 and 32b2 for retrieval, as shown in drawing 3 . 

[0041] The table 32b 1 for retrieval holds the address of the truck in a magnetic disk 5 of the data stored 
in cache memory 36 (staging), and the information which shows the storing location in the cache 
memory 36 of the data. A microprocessor 3 1 judges whether the data demanded from central processing 
unit la or lb exist in cache memory 36 by referring to this table 32bl for retrieval. 
[0042] The slot managed table 32b2 holds each slot 36a of cache memory 36, and the entry 
corresponding to 1 to 1. Each entry is for being set in order according to the above-mentioned LRU 
algorithm, consisting of semiconductor memory of a non-volatile etc., writing in the side in which the 
data accessed most recently are located also at the time of failures, such as emergency interruption of 
service, in order to guarantee AKUSE ****** the MRU (Most Recently Used) side in a call and the 
oldest past, holding data certainly, and securing the dependability of the write-in data concemed. 
[0043] Directory memory 32b in a control memory 32 consists of a slot managed table 32b 1 and 32b2 
for retrieval, as shown in drawing 3 . The table 32b 1 for retrieval holds the information which shows the 
storing location in the address and the cache memory 36 of data of the truck in the magnetic disk drive 5 
of the data stored in cache memory 36 (staging). A microprocessor 3 1 judges whether the data demanded 
from central processing unit la or lb exist in cache memory 36 by referring to this table 32bl for 
retrieval. 

[0044] The slot managed table 32b2 holds each slot of cache memory 36, and the entry corresponding to 
1 to 1. Each entry is set in order according to the above-mentioned LRU algorithm, and calls the side in 
which the data accessed the MRU (Most Recently Used) side in a call and the oldest past are located in 
the side in which the data accessed most recently are located the LRU (Least Recently Used) side. 
[0045] When canceling the data (data for one truck currently recorded on the magnetic disk drive 5) 
stored in one slot 36a in cache memory 36, the truck corresponding to the entry in the LRU side is 
chosen. 

[0046] The information memorized to one entry is the magnetic disk drive number of the data stored in 
corresponding slot 36a, for example, a cylinder number, a track number, etc. Moreover, the three 
above-mentioned slot management information 1-3 by this invention is stored in the slot management 
block 32b3 at the slot management information 1 storing section 32b4 - the slot management 
information 3 storing section 32b6, respectively. 

[0047] Read-out / write-in actuation of the data between cache memory 36 and the un-volatilizing-ized 
device 37, and a magnetic disk drive 5 are performed considering the amount of data for one truck in a 
magnetic disk drive 5 etc. as a unit, and transfer of the data between channel 2a of a high order or 2b is 
usually performed to asynchronous. 

[0048] Next, an operation of the disk cache input/output control system of this example is explained, 
referring to the flow chart of drawing 4 and drawing 5 . Drawing 4 is the command of MPU3 1 of the 
light after mold disk kish equipment 3 of drawing 2 , and is a flow chart which shows the data transfer 
processing performed with the high order pass 6 by the transfer control circuit 34 for a channel. The data 
area where access by channel 2a and 2b is expected among the data stored in the magnetic disk drive 5 is 
copied to cache memory 36 by MPU3 1 at any time per truck etc. To channel 2a or the read-out demand 
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from 2b, a high speed is answered as much as possible using the data copied to the cache memory 36 
concerned. To chaimel 2a or the write request from 2b, it writes in the data copied to cache memory 36, 
and writes also in the un-volatiUzing-ized device 37 at coincidence. Then, write-in termination is 
immediately reported to channel 2a of data write request issue origin, or 2b. DESUTEJI [ two or more 
data written in the un-volatilizing-ized device 37 / at any time / the target magnetic disk drive 5 ] 
collectively. It is canceled from the un-volatilizing-ized device 37, the data area concerned within the 
un-volatilizing-ized device 37 is opened wide, and the data written in the magnetic disk drive 5 are used 
for other write-in data. 

[0049] By the way, since the slot concemed is using it when the magnetic disk drive 5 is DESUTEJI [ 
device / 37 / un-volatilizing-ized ] and an access request occurs from high order channel 2a or 2b to the 
data area in current and DESUTEJI (slot) conventionally, high order channel 2a or the access request to 
the slot concemed from 2b is not received until DESUTEJI is completed. In such a case, it controls by 
this example as follows using the slot management information 1, 2, and 3 respectively stored in the slot 
management information 1 storing section 32b4 within the slot management block 32b3 in the slot 
managed table 32b2, the slot nianagement information 2 storing section 32b5, and the slot management 
information 3 storing section 32b6 to be able to process DESUTEJI processing, high order channel 2a, or 
the access request from 2b to juxtaposition. 

[0050] That is, MPU31 of the light after mold disk cache equipment 3 of drawing 2 investigates whether 
the counterpart of the data by which the access request was carried out from high order channel 2a or 2b 
is stored in cache memory 36 by investigating the table 32b 1 (referring to drawing 3 ) for retrieval in a 
cache directory 32 (step 101). When the counterpart of the target data is not stored in cache memory 36, 
processing (processing of a cache mistake) by the conventional technique is performed (step 110). When 
the counterpart of the target data is stored in cache memory 36, refer to the slot management block 32b3 
which has managed the slot containing the counterpart of the data concemed from the slot managed table 
32b2 in cache memory 36 for MPU31. MPU31 investigates first whether the slot concemed is among 
DESUTEJI using the information stored in the slot management information 1 storing section 32b4 (step 

102) . When the slot concemed is not among DESUTEJI, processing (cache hit) by the conventional 
technique is processed (step 107,108,109). When the slot concemed is among DESUTEJI, MPU31 
judges whether high order channel 2a or the access request from 2b is read-out, or it is writing (step 

103) . When high order channel 2a or the access request from 2b is a read-out demand, by the command 
of MPU31, using the high order pass 6, immediately, the data transfer control circuit 34 for a channel 
reads from the slot in DESUTEJI in cache memory 36, and transmits data to high order channel 2a of 
demand issue origin, or 2b (step 108). Thereby, processing of a lead hit is performed, without waiting for 
termination of DESUTEJI to high order channel 2a to the slot in DESUTEJI, or the read-out demand 
from 2b. 

[0051] When high order channel 2a or the access request from 2b is a write request MPU31 was stored 
in the slot management information 2 storing section 32b5 within the slot management block 32b3 
which manages slot 36a containing the counterpart of the target data. It compares with the record number 
(referred to as record-number b) in the slot 36a concemed containing the data which had 2b to drawing 
and high order channel 2a or an access request in the record number in DESUTEJI in the slot 36a 
concemed (referred to as record-number a) (step 104). Generally, since DESUTEJI is performed in an 
order from the head record within a slot, if it is record-number a> record-number b, DESUTEJI will 
already have ended the data with an access request from high order channel 2a or 2b. At this time, it 
writes in the data of record-number b of the slot concemed in cache memory 36 immediately using the 
high order pass 6 by the data transfer control circuit 34 for a channel by the command of MPU31, and 
Ught hit processing which writes the same data also in the im-volatilizing-ized device 37 at coincidence 
is performed (step 105), and write-in termination is reported to high order channel 2a of data write 
request issue origin, or 2b. Furthermore, since MPU31 wrote in to record-number b in the slot 36a 
concemed into DESUTEJI, In order to prevent that the counterpart of the data within the slot concemed 
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is canceled from the un-volatilizing-ized device 37 after DESUTEJI termination of the slot 36a 
concemed, It records that the slot concerned had new writing in the slot management information 3 
storing section 32b6 within the slot management block 32b3 in DESUTEJI (step 106). 
[0052] Thus, high order channel 2a to the slot in DESUTEJI or the write request from 2b can be 
immediately processed as a light hit, without already waiting for termination of DESUTEJI of the whole 
slot, if it is an access request to the part which DESUTEJI ended, however, the data which had the access 
request from high order channel 2a or 2b when it was record-number a<= record-number b ~ the inside 
of current and DESUTEJI - or since being contained in the record [ DESUTEJI / record ] from now on 
is shown, it writes in by waiting for DESUTEJI termination of the slot concemed like the conventional 
technique (step 111). 

[0053] In addition, being given as parameters, such as the Locate command in the record of what 
position within a slot whose the data by which the access request was carried out from whether high 
order channel 2a or the access request from 2b is read-out or it is writing, high order channel 2a, and 2b 
are contained it is a channel command, is known widely. 

[0054] On the other hand, DESUTEJI processing with the low order pass 7 by the transfer control circuit 
35 for a disk is explained using the flow chart of drawing 5 . MPU3 1 of drawing 3 supervises 
termination of DESUTEJI of the slot concemed, the record number which performs DESUTEJI at any 
time now about the slot of the cache memory 36 to which DESUTEJI is performed. First, it investigates 
whether DESUTEJI of the data for one slot was completed (step 201). When DESUTEJI of the data for 
one slot is not completed, it investigates whether DESUTEJI of one record of the arbitration within a slot 
was completed (step 202). When DESUTEJI for one record is not completed, DESUTEJI is continued as 
it is (step 204), When DESUTEJI for one record is completed, it records on the slot management 
information 2 storing section 32b5 of the slot management block 32b3 which has managed the slot 
concemed registered into the slot managed table 32b2 in cache memory 36 in the record number within 
the slot concemed which starts DESUTEJI next (step 203), and the data transfer control circuit 35 for a 
disk performs DESUTEJI of the record concemed (step 204). 

[0055] When DESUTEJI for one slot is completed, MPU31 investigates whether the slot concemed was 
written in to the slot concemed into DESUTEJI by high order channel 2a or the write request from 2b 
with reference to the slot management information 3 storing section 32b6 of the slot management block 
32b3 which has managed the slot concemed (step 205). When it does not write in, the counterpart of the 
data of the slot concemed is canceled from the un-volatilizing-ized device 37 (step 206). Since the data 
which performed the writing within the slot concemed are not reflected in the magnetic disk drive 5 
when it writes in, it does not cancel from the un-volatilizing-ized device 37. And the information stored 
in the slot management information 1 storing section 32b4 about DESUTEJI within the slot management 
block 32b3 which manages the slot concemed, the slot management information 2 storing section 32b5, 
and the slot management information 3 storing section 32b6 is reset (step 207). 

[0056] As mentioned above, although this invention was concretely explained based on the example, this 
invention is not limited to said example and can be variously changed in the range which does not 
deviate from the summary. For example, it is good also as a configuration equipped with two or more 
microprocessors 31 in the light after mold disk unit 3, data transfer control circuits 34 for a channel, data 
transfer control circuits 35 for a disk, etc. Moreover, the configuration of central processing units la and 
lb, a light after mold disk cache equipment 3, a magnetic disk drive 5, etc., etc. is not limited to what 
was illustrated in the above-mentioned example. 
[0057] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this invention is explained briefly. 

[0058] That is, the transfer between cache memory and a host processor can be performed immediately, 
without according to the disk cache input/output control system which becomes this invention, waiting 
for termination of DESUTEJI of the data concemed, if the target data are stored in cache memory to the 



10/11/2004 8:20 AM 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 

read-out demand from a host processor. Moreover, when the target data are stored in cache memory and 
DESUTEJI of the data concemed is completed to the write request from a host processor, the writing to 
the data made into the purpose can be performed without waiting for termination of the DESUTEJI 
processing between cache memory and a magnetic disk, and the effectiveness that the fall of a system 
throughput can be prevented is acquired. Moreover, the high order data transfer way of a between [ a 
host processor and cache memory ] and the low order data transfer way of a between [ cache memory 
and a magnetic disk drive ] can be used effectively, and the effectiveness that the fall of the availability 
of a data transfer way can be prevented is acquired. 
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